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*ftmm. 2) rtmmto* ft\zm.mmft®ms 3) mmmmm. 4) mmwrnm 

a>iJHg&£, £ kict:* 5>D<7>Hiflg^-efe§ 25- 1 KPJp*>t:$ 5>D£JS14 
MfcM«ft£fioTL^I»a&-efc£ (Blood, 68 (Suppl) , 
170a x 1986. Proc Natl Acad Sci USA, 28, 1199, 1981) „ WJ!tl*$J 100 

*7nHftft», mtftttM, igA 
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mmskbLKitmysmfe. stmmmmm^tzitwmmm^^^ixi^ 0 mzw 
tf, mmit&m t mm. £ zw^mm. t is itofrfr £&0r&& it & it 

10 (D^Ss «»3a*©liL*^fiffeSJC<Z)iajK3a:^MIiA^< % niiim<> 

ssbxtsv. zfr&<Dwmm<D%fat$&xf^mtwmmi%®izteifz>WL*<Dmm 

«#a>»^I*R«B©a>5lt«ll=IB&*i^o ffi£WU:teaKfc;u--?XWift* IgA W 

ft Lm«iA<3it?o &®w%>&ifmm i gtf5E±iznm l w*£r=B6 o & wmi* g * 



WO 2004/017997 




T/JP2003/009910 



3 



m^^xomm^mitw^xitx^n^ ^^mm^>biz s m^vmrnz 
1 8*-*> s mtm±. 1 9 8 8^) o z<D&o\zwmm<D%tmmmmtLx*tz 

^izm^Lm^^o^mm^^T^tit^^i^^m^x^^o ^fc, ^ 
KfT«8fta>«lS"efc y , *&fcSS*j<&iWfisj&«ai::h/ci*£o 

*3§0Jl#t>[*, ±SBRH fettle* Ijt^^SlSfllta^^lc^^^ 

mr&ztiz&y^ wmmftmcDwmxmm-t&T&mwmm&mthtz tzz, 

Wf£BW;M<DWmiztei\x s ±m — -if 2tmmizmim^x^^ ztZM. 
■^*W«ftO>^«EXf*^|»S!l$fi|«r*« £fe. *#Wf*. £fctefr£#ltftLfeia 



WO 2004/017997 




T/JP2003/009910 



4 



io mmomm^mm 

@2ft w^(7)^>> i- i e-7 s ;ucfcc+sR't>aa»}iftsrc»-r<6*4?-r>*-^— 

cfc<i>o * : p < O. 0 5 

20 ^2mWM<DT\d?->&J*<D$}g:$:7jk?mV&Z>o * : p<0. 0 5 

&2mmm®L-5-(D$hW:$:7jk-?mX*to%o * : p<0. 0 1 

JF^-if 2|Jfl^J^0)^im^-rilIt?fe^>o * : P<0. 0 1 
25 S7 lis Wifctf)^ y h^^Kcfclf^l^SIt^ l/7f->^ l J7'^>X[^^r 

5* if-f if 2[JflW#J&^<Z)^£^IIlT*fc&o * : P<0. 0 1 
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totumizmfeztiztoviztaK s mtLxits mma-was* w 

igA wns, mm&&. *?n-nmmm. ^-^w^, m&mMi±. mmw. 
<omm*±s w&ttnLmmmzftowmimmixxtfimif khz* 

15 %®n&m®if£ftt l-c***-*. tnf<< >*i—&2\tm&mx>&v . 

«ft, ^lz#^E-r-§> 0 ^l4 1- 4 4kDfl)a^a.-7h, Of' 
— ^ ht24~2 8 k D(D0-y-?3-—y hfr^&y , 5^11 1 3 0—1 4 O k D 
0>aa?j8 j8&6(,M*aa?' £ /? OmMfofrbtZZ (Biochemistry. 28, 4072-4 
20 076 (1989) ; Biochemistry, 29, 8436-8447 (1990) ; Biochemistry, 28, 
9053-9058 (1989) ) „ Ol^-^ZL- y hft&TSa' ^=L—V h 

y, mmt Lxmsnn-b*) >, hu?i-->8is£y >mbu atp, gtp 

* -tf if 2 a>iasttRa>S:4-i=<*: y ffggj&tffcjfcxte^ffi-e* <& z 
tittaztix^tefrvtzo i3-&'(>*i—if2%mw-?z>z\tizj:i) > wmmrt 
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Wmmife * \z 1+ 3 * if if 2 iHs^<D#i§SiSj5^ jE-g W*ffllfe 

£*i<Sk *if^>*^-if 2£ISWlT&t)fll*. rtifO*-*— if 2^P1^-T^ 

mzmm-t zmmz & it & * if ^ 2 <d m^ommm^ ^ 15 ^ as 
(iitfe^fiBtciGS -f^mommz & i^r 4, 1^1 c -e fc y . n mqic t £ ft 

15 %&oizwmm&m\z&&wu<Dmmmfex*[t. lE^t^uomf^mmztt^x 

ifw^m(D^mitm< . §tm&?ufr>ib^m*mmz&i,M%i?wmm<Dtfim\* 

20 vj>*±-^2<Dmm}m?ftt>iimmtm&x®wmmz&z> 0 

mmmizijTrsZtiZxksiz^ \zzom^mm.-h^i^E. *izv 

<D^mz$&xfM}n\z&&M'$siztei\x wmm<DWM%jEigizm.i\wiB\z-£-tt 
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ftWt\zfoZ>wmiz1tfLTm*0)^fSl (tztXlt. 7>^-tr>X 'ty^f 

■e<< >*-r---ii2<Dmmf£fe&mw-rz>wn<Dit'£m) it. Lvr*La>*mca3i* 

«fc ^Rfe-r & fEffl 3 £ W-T & C «t I4HWJ lc % Tf; £ *LT I* £ . 

15 Em&£fem&&xf*m-&fimtt+&zttf®iofrizzti&o «tot, 
Ri^-r^sci^ tf2$iswr-5^i:*<-c?#^s **i±fi«T*# 

^LN-T^LCD^cD-efeoT* J: < . ^It^m^lt^m^Otdiii^tiWmmiz^ 

20 if 2<DitfeT<Dinj. *a«"r«P*)*#*Ji, fc*tfl»*stt-r«:*3-6«iBtft 
mt-t&zLtT&mm&&m-t&z.t*,v&& 0 •hM4^*-r—&z\m. 

t^zir^f, &tz^ftibit*mwizte^xt,ytmizmm£*ix^Z)o Ltctf 

25 <7)l5ffll^l?+^l- ; fTtPtl-5*<7>T*fe'S>o 

nt LXlt. m^MlZtlM -tf Z<D®m%M.'J>£-£Z> : b<DX&>*ll£j:<. 

Sf^Ll^cD^LT. (1)*Hf-<>^-4f2ite : ?-(D^&RaS^-§#lH (T 
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l < mm^mtmmmn. tf z^.WRxs^ow.mm^ 

ttWfr*) ^flf§Ci^#§ 0 2i-trV>*;>— tf 2'£#S?iT&!}M 

< <b 3 O %. L < 5 0 %. J:yjffL<li80 %J2l±lfi«XI*JS 

UT. ^*i&<D*^>^--tf2|BS«8Klco^r*&l=»«IBlctt?a-r'6o 
±ffi©(1)*^>^-4f2ae?-<D3il-S*lfi#-r*«SKi:LTI*, fc-if'f 

tf2(7>#-9-^zL-^ \+o>mm=F%L<itm&m<D§£m mw. mm) * 

^cifcf-r&T >^-tr>x ■ ?i-u=r:x? u*?- h\ rna i ^utW^awj^l 
^KEfflajiAffl^^ * -ts&Tfm*? $ y * -izv if 2 t >5Hz > 

-f:icfcyrtif^>*^-tf 2 7>^>Xili5T£^ 

jEfiXDmt&to-Zlt. UsTDNA- mRNA- MSftt 1*3 8MlT?3lfi^tMR 

>XIE?UI** (Proc. Natl. Acad. Sci. USA II 81 W, 1966-1970 H 

(1984 30 lCfTO(7> T. Mizuno, M-Y Chou fcJ:tfM. Inoue 0>|§:£) tK&±Wi ( 
NucleicAcids Res. H 14 H 6771-6772 M. (1986 50 (Z^t&fl) S. M. Heywood 
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E**i-cfcy* ztizommi*. ^^mRHAmmizi^Lx/s^y^^^x 
z-e&ztiz^ y s mm<Dmw&'nte?&5izmmi-&bot%x.z>ti& (Proc. 

Natl. Acad. Sci. USAtg74#. H 4370-4374 H (1977 *p) dt-lfttf) B. M. Pate 
5 rson, B. E. Roberts &<fc7j E. L. Kuff (Otm'X) <, T>^Hz>X ■ ^"'J dT^<7 

N A(DffifflW&-*lftiB5lJ*fcI*^*tiS5IJlc!|#*W(z«^*-tt-. =ftflMt&$ 
N A L < fcfcitfc^D N Atf*<D%&-m(D±X& L < IZ-UttZmftX^Ul^tzfo 

rr*? k bmcwim&m?£&B¥<Dmm&&&mmftmmzmwir% 0 

ttltlfiW)liiWlfl:|illfc*at LTtHliE*H-CU^§(Rothenberg et al. 
,J. Natl. Cancer Inst. 1989 % 81. 1539-1544, Zon, G. Pharmaceutical Res. 1988, 
25 5. 539-549) „ 

tf>. £ (7) «fc 5 JSr«Mafi^-<D^ifeiB5iJ ico l^r 4.$ A £> d i: jb^T? £ 3 . 
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fiJffl^m-r-S-t^nr^i^oT^^o «l*$l££#^U#£®*c7)xJF-y 

y^^uT-Hf^bicMu-c^ywttt-r^ztA^^tLT^^o cc^aic^ 

5?^7L/T— tfWtttt. *y P**^U*^ K*«W&«lttI«B*fcl*mi!t " 

* u*^ K(*^^'j=r^^ u*-^R£yg<ftHS<z>££-e3£&o ** ut- 

15 =f** \S*=f- K^^O^XTtsP^/J-X— K ^XTtxh'JXXT^^ *X*>5M 

^-tL<l4tt*B8^ttlBItt^$^t?^i:3{i<-e#-6, S- * 'J =T** U** K (5? 

* u^l-^ K^xt^p^tI-x— b) (is t'J^^utf K (o-7l-u=f) a>y> 

»K<DiNB»*JS«V^^IS^I=«fcyiE**tifc^*T^py^fc*o s- * 

20 y =r5>*u*^ Ktt, **J6*-£o- ;*-yp*£, -f 7i-^iE«Kai-e&*3H- n 

2- 'OVvft-il^- 3- 1, 1- *>-***s Klf»ItSCi:i:J:yft 

5Ct/l^#S 0 J. Org. Chem. H 55 jg 4693r4698 H (1 9 9 0^) (Cffl 
SOR.P. Iyer*a>8ft£fc«fctf J. Am. Chem. Soc.Hll2#. |g 1253-1254 H ( 
1990 *f0 |C4M®R.P. Iyer*<Dift££#RB**lfcl*. ^M^'J ^ ±tMfflfi£ 
25 tt^t'J =f** U*5=- K (S u mme r t o n % J . E. fc<fctfWe I I e r % 
D. D. „ ^1^5, 0 3 4, 5 0 6§) (DllH***?* Ll^ 0 ftil L I, > 

ffitiMzfc^ridu (pna) ±i£c7><j;3&. 7h»J=r5?^u^K<z> 
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elsen s M. Egho lm, R. H. BerfsO. Buchardt,S 
cience 1991, 254, 1 497) 0 ZCDi&Ss ^^I*tK'JTS K£ 

* > h ~? =5 J iy)im<0Vtt> y l-i'? P Zt^JMDk o fcttSHItt 5 C i: fr* 

f- KH*fcJ:tf RN a s e H«ffOfc&0>&K'e&&4m$£&« -0<©8?jgfc 
10 £;Kfc:4>fc< ££-0<DiIJgfc<fctfiI1s;[*RN a s e HG> LTflK 

Kfchf =r^^7 KcoiifDtt(*s ti-'j u*^ Kt#w^®m-rs 
M-efts*'j=f5?<7u^K/«M*ta>ifttt»affi (Tm) &mfe-t&z.tiz 

15 (Tm) tfmiMziimmziti-?%*tj3z.<7 wmftimz&^o 

tammvits tf2<7> mRN Ae^afpi4$JSj*p*-a:*fc«>i-it 

<ds*L/**K (fit*?il-efo30>i£2' - o- T;u^r;u*fci*2' - ?;u:*q 

mrnxt l>*tf) ^#t^o -^(Dcfcafc^tfpis^^f*^^^ kw'mu— 
■r**5/*'j^^i^*^K«ky»^i»i»»a* (Tm) (in*>cfcy3£i^tfHg 
*Hf-r>^— tf 2ic*rr<&T>^-tz>x • ^-y =f^^ Ka>a&S£2M&i= 

if3rr&o RNa s e HliRN A : D N A"Ti— **0> R N A«£*0»Tt" 
25 *«|&ttx>K5C^UT— ift»**.'fi£or, Z05»lRa>S , tt<bl*RNA«fl«Ifl> 
tJ3$r££C. T>^-tz>X|SS(7)^^|^[z<£atL : 5'So R N A*ItfJ0>^$rte 
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25<iiL $e>tc»*L<[*i 6-2 zmco^m^^^t^m^LiK $e>ic. 

Tm) T-ii. m±3 7°c«feyit< „ L < < t*,5 o°cr% -ftawic 

l£6 0°C~8 0°C£7tl«tim±) «mRN AJfi*S5UfC«|#SW(=IS^ L/\ 
5 -r^'J^-TXt-^o -£(D<fc5£:/W ?U$V-t£— i/ 3 L < l*X h'J>v 

Ht^mRN A&gIS5l]<7)$il!!ifi?;SJt (Tm) <fc U s& 1 0°C S f LtSftL 
D N A£7=(*R N ASM** 'J =f*? Kt©IWT?*S3^o#JIW«j:ie^^ 

*ztA<»Rtta^m»&HiRiiaS(Dfc*!>i=«*#*LL^. 1 oo%iiWT?ft 

^ii^-C^. ^@M14[i9 0%JiL± mRNAl:/W^U $VXf §7 

^^LTl^^CDi&jb^T^-feVX;*-'; =f*£ U*?- K*<7) 1 0%&T) 

^-ZI>i?a.^ h • ^57, HJ — (Biocon jugate Chemistry)^ 1 |g1 6 5- 
1 671 (1 9 9 0*£) lzmWl<»<?V K^W;UK(Goodchild) (OWiX&^mZ 
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%^3-8 0B) T*fcJ*£*u C(D«i;a^^<7)7i46<D^!*T^' : 7'f K/W* 
i/X^AX*$t?«[^a)IR565c(z«ky«i^**L"Cl^o 'J =f*$ U 

U>^|f|iT5#«f h&<fctf/£*:[*tl]^«:tf^X (CPG) (Glen Re 
search, Sterling V A) <D «fc 9 * rfi gift £ LT A¥ RTf&£:^tffi 
75^ hfc % J:i;cPG^(D^ffl=fe,<J:<*pP)tlTl^o 

^itiiiFi5 13591 7#(*t h-r p-r ^p>- i Ls-tzzf$-§£m : &mm 

•tZTlsT-ttsT, • J-VziXtlsl-T K£H{£LTl^<So *H#I<F§|5 0 9 8 8 
20 9 0^ttc- my bilS^ETtllM^cCTV^^VX • ra^-J? U^-^ Kfccfc 

^§5 0 8 7 6 1 7-%ltT>T~t>* • ^'Jrf*^ U*5=- K(C<fc 
MteZmfcLXl^Zo ^1^15 1 6 6 1 9 5-5§-[*H I 'J d"* £ Is*? 

Fm.wm%mmLTi*& 0 *i^i5oo4 8 1 o^itmm^)^^^ 

25 VmweSmRNAlC/W^'J^XLtjllSeiSL^^'J^-^L 
T^<§>o ^11^115 1 9 4 4 2 8-^-(*-r ^^^X^-tf^-r^XlC^LTj/C^-r 

§480646 3^-|*T>^-fe>X^-U U*^ H T L V- III 4£ 
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ho zfrmtftytWiS 2 7 6 0 1 9#fc£tf||5 2 6 4 4 2 3-^(i$fflflS(Cfcff^^^ 

&mwt<Dmmmw\ztiim2*i&***nT**- b*u =r** is*? mnmz 

5 ULTIMO Tf^X/lsP^Tl-X— K ■ ?|-U=f^^ KI*A I DSlf®^ H 

^^P^^^UXPJg^lC^LX^^fc^Clt^^^ri^ (B i 0W0 r I 
d Today, 1 994^),^ * U :*X>7 Is*? K!**fflfc3fc**« 

io iHicfito-c^jB-efc&o 

*-tf>f>^— if 2<Dc DN A12?lJI*^T:fe€> (0>J*.l£s th*^>*t 
—if 2 a-y-yn.— y V<J)g D N tKWMft GenBank Accession No. J02853. t W 
AHf-O*-*— if 2 or' y h(Dc DNAMB^IJ^ GenBank Accession No. 

M55268, t h^-if-f — V h<D c D N A IE5"J# GenBank Ac 

15 cession No. AY113186. y hAif-O^H — if 2 $*)r~JzL—y h<D c D N A IB 
GenBank Accession No. NM_03102U hfcif'f if 2 a -9- 

v hfl)c DNAMB^IJ^ GenBank Accession No.L15618, T^X*if-T if 
2al7-^3.-^ K©c D N AIB5U # GenBank Accession No. AJ001420, T^X* 
izV >^F-7-— if 2 i8 -y-^J.— y hfl)cDN AlB^iJA* GenBank Accession No. NM_0 

20 09975 [cfBil^^T^^o ^^^<D?*>, t hrtif-f 1/^-if 2 or -9-^=^ 
K Is] or ' ^ K HiS-9-^J.= y K h*irV>^-if 2 

[ZTTsir) CO-C, *izV>^— if 2m<5^fr£$K^£ft*:mRN AlZl$-?Z>T> 

25 -T&fr*., C^bO c D N A(DJ&gI3*iJI~}SMltt&&SIB*U£^&tf- 'J 
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<DT>*?-\Z>7. - ir x ) =f*£ \sir=f- Ft LT 5' -gtaatcatcttgattacccc 
a-3' (E5U##1) % ^ KD*-tM'>*:J— -t?2 )8-9-^J.^^ h(Z>T>^-tz> 
5 * ■ »J =f* £ U^T Lt 5' -ggttggccggccgcttgggcc-3' (E?lJ#-^ 2 ) £ 

=f^^7 Kt^lJ^-r^CtA^^^o $«=>(^ ^J"tf*f >^F"t" — If 2(/)mRN 

Aic/N-r^u^x-r^Ti-u^^^u^-^ Ki*a^^*nt?&y (mtfs worn 

HO 2 0/6 29 5 1 -^-fc^rJWOtbMO 2 0/6 295 4-§0 % ^*Lb<D^*P 
10 <D*M=f*<? U*?- K*fflL^^t*-C#-6. »«sa*i8AT»lS-r«*»E5iJ, 

wfflT-fe^o mRNAA)3-f-f ><fmm£ t-j-e & < s 5'— mnrml 3'— 
•< > £ z *i & <z>« tta>£tiF£: fc £*ni& <t if- & c <t # & 0 

JfifiMfc, 3'— g^HIR1S*iti(D-f > V><&£«Mfc*fcl#E*E5iJ£: 

4#fi£fti::/W:?'j£VX-e#3o SSS^^^^tmRNAoittit l^li 

20 iR(DM^(Om R N A© h 7 >X n^T-^ 3 >s m R N Afr Z><Dmy&<DM&M<D 
fflgR* mRN A-OT.Z??^ is >?&tz\tf$mte &TS&^ k> < limRNAtJ: yfr 

*L3o mRN A^(D^<D J: 3 ftttSO^ftW^mtt* Hf 4 tf 2 0>S 

25 L,^^ K£*=I£«H*I±. fct*4f-f tf 2 ©jgSSl^a-Kf 

SmRNAt i£SE*iJ#MlttK/ W ? »J £V Xlf # . * -tzV 2 
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ttiits ^mmnmm^±M-( -tr 2<Dmmtz\i&miRttiizm.m-?z>z 

-f >*"f—\£ 2 <dt y^-b >x ■ it U =f5? * u*?- ki*. * -tf-r tf 2 £ 

£ £ <!: £fc/ W?'J $V XlT hit 'J =T*<7 KT?&So d^HBlc** LTfB 

«tt£*rr 'J =r* $ u^j-^ K*ttffl-r* £ > a-tf-r tf 2 i^lti 

If 2(DT>^42>X ■ Tl- V =T 5? £ RGD'>&< <h 1 ^tfjC: 

tm-t zzktfx'g&z-w^t mfrSfr-ex & h mwmmt^h . * -tf f > 

tf 2 0>7> : 3 1 -tz>x ■ * 'J =f * ^ K£»4-f£cfcU:«fcy* *if-f 

15 «mz, *-tzv>^— tf 2ommtfjzmLTi^zt$:ftwi£t&wmm, 

RNA i ( R N AT/30 ^<t(±s |fflte^It*(::S-5S*lfc 2«|R N A7^ ^ 

^a>»a*iB«wi=«iiM^-*fc«), tomm^ommmmizm^t^mt lx. 
mtz. mmmm&m¥&%wtm&MmMfc¥&fa&&mzLxi*&<Dx*wLmm 
mz&i^mt^xij&mztix^&o rna i 2 i~2 3^im 

WZ$iRNAIt s i RNAitTOSo s i RNAll ^^IZWistX 

fr£ 5 OJ&SJsl±T/!Stf>S*J!J(7)A A, CAs G A s TA^fOlt, f^i< 
19-2 li&&Z'glhtz2 1 -2 3i£S£S!tR?-'g>o SlRLfc&MlJUr** 
GC3>f>7^3 0~7 0% > M$L<li50%, GGGSfcttCCCO)/^ 
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T$#Pl(Kl"Cifc'S> C t^BLAS T^^^IICcfe l )JfeM'$'tll'££-l'*o s i RNAtS 

5 r*fr»©»«8<DfcSEfc£LTa>s i rn A<o*ijji£#m?'&::£#Rrt&£fc:oT 

#-ClN<g>o t h<D73 4zV>^r7—tz 2)8-9-^3.^.^ h(Ds i RNA 

i: LT\ 5' -cuaccgacaagcucuagactt-3' fcefcl/ 5' -gucuagagcuugucgguagt 

t-3' ^ffl^-5C«t^1?^-5ofc'i>LMiJ$lJ^.[**5 , -cuaccgacaagcucuagacat-3' fccfc 
t£ 5' -gucuagagcuugucgguagtg-3' :i^tt^7^ Mi,0!lx.l£ 5' -au 

10 cuuacuggacucaaugatt-3' tS 5' -gauggcuguucgagaucugtt-3' ^ffll^^C tA^T* 

%£ie$iJ4$jift r= * -tf-r > tf 2 ©assay* it £jH}r#j ic uasf sct^-et, 
t><jzmLxi^zt&&&f?z>wmm. fcfcAi»*i::**L-ci**i=#5»T?fc 
± -tf-r > *-)-— tf 2 $ Bast- & - ft e> ©«bh* , mm^tomjm* izmM-r z> 

ztrfx*g&o *<D&vti;mmmmziiQ7Lx, **)zsxt u*-^K©iRy 
m%4*^&it'£%!itfmi5iz&&tixi^x*,&i\ asya^Mic-*-**©,* 

25 otemi&WKD— Ott'J^i^f> (BR L, Bethesda MD) "Cfe<S> 0 
l*\ ^Hiftl^m 4,897,355 fj3j:^i 4,394,448 ^•|Cife^$tvTl^^„ ^{C. 
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4, 235, 871 mm 4, 231, 877 mWZ 4, 224, 179 4§\ m% 4, 753, 788 PJ 
114,673,567 4, 247, 411 ^fccfctf^lg 4, 814, 270 ^Z^mZtltz^o 

5 ^y^£m<^fc>i±3c£#-e#6o w^ll^^p— ;k*s p- ;u 

MIC. =f*£ Utf-^KI*. «BJfilc«feor»8l**i*^^ Kice^- 
£1*3 C Flzlt, fflZlt. K^^V. tall* 

yiif^i^^^f K ^S^-T £ C £ ic d: y „ * y =f 5? V Is*? K<D1#J£a>Jfci£ £ 

^y?F\zftft?%*sXT-'(i'mmzife'&?& 0 urn**?* kic^ 

X<b£*U ^'J^*^ RWmRN AlC^LTra^ftPflJ-T'So PC 

T/US8 9/0236 3-5§-P C T mil^K^RS^fcl^o ^fflflili^S^ 

U:i&#LT^<b-r<5T*fc;5d#. -^lcl*K)^||^t>cOE c 5 oizife-Sivc 
ife^icso^^^M (Sli«it*ft&ti«) A^*.p> 

25 mg/k g^<Dt8:4-*A^I/— ^^WrctHt^+tSo *»0>T«JfT«S^BS 

t;ji§«^a>ltJSWfejSte?-a>aA(O0IIfC(*^ 'J #A £ (1989) Am. J. Med. Sci. , 29 
8:278- 281, -jr— K;U£> (1990) Science, 249: 1285- 1288, /Nix^X^Pt) (1991 
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) Am. J. Resp. Cell Molec. Biol. , 4:206- 209; 9 >t 7^7 > (1987) % Proc. Natl. 
Acad. Sci. , USA. , 84:7815- 7855 tffo& 0 t hitfe^^^^^fjilBVCD^JIC 
I*. Tls&— V>, Science (1992) 256:808- 813 jb<fo& 0 

5 =f* 1 L/*^ K0>«*»»T! 1 BS l J 0. 005 mg/kg~5 mg/kg 

io — tf 2 ffittxi** ©kjsfs^tisr $>mi\&zttfX'$&o m^m^-jr—n 

■J ? □-■ *-;utt;flKXl*fit(*(DfitIS«^tt»fM-T?fc y > * -tf-T 2 a>,*£te 

p-^-M/c^f*. *izv if z^ftmmt Lxmbfttzimmfrznmz 

if<f if 2-^^(D-9-^3.- »v K^tfCJli: Ltffll^^l^y^/^a- 

20 ^-T^Z^IC^yii^Z^^-e^^o &*if^>*^-if 2#t<*l* > $BHSlzJ:o 

<fc y , tri* if if 2 *fcf*©4$Jt<Dte&£a!l JRWKfrfc 3zi # £ . 
25 C*Lt><Dta*if-f>4r-^— if 2^1*^ *fc$fflfla^<*(c^#-r^L[^ #C{* S fctJl 
#^tfj[z2jizV tf 2(D;S'l47-£ft^^Mlw|JlS-rS C ^*U£ 

^Cifel^MtSCtA^f^, t<lz. *iff >*^f— if 2<DSH*Jb<3taft° 
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10 

OR 5 

5*2 

«IU 3C*R 5 l£3e2(DR 5 <fcl^cm[!*£3rr) o 
15 £ LT$f^L<l*T-tz^;KDcfe J 5'feC 1 ~C 4 TiWU&lPO % J4 lM&*Vt 




OH OH 



3^3 



10 



15 
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4. 5, 6, 7— t h7^0^>X'f5^;- ;U-efc^TBB(Sarno S, FEBS 
Letters 2001 469:44-48). 5 , (£ - D- 'J T^y^S 

) ^>X-T fr-Q&h DRB (Meggio F, Eur. J. Biochem 1990 187:89-94) , 






~ OH 

R I t XXH^ 

R 9 l*s 7K^tts *fcli7 5/Mit) 

H 




X— (CH 2 ) n -Y 



5£5 



«1U x£5 4u nli. 1-3, X[£. -NH-Xli-CONH-T'fc y „ Y It. 7«S 



y— r« 



N 
H 
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sr*e^$tLrt<fci^2-^xzi;u^L<(*7x^;u»T*fey „ r 11 i*. -so 

2 -NH 2 , -S0 2 -NHMeXI*-S0 2 -NH[(CH 2 ) 2 N(CH 3 ) 2 ]^a-r) , 

£ft32i-teV>^— tf2(D«M!l6<iJStt*1 0//MCD;lJtT^2 5%|S^L, 1 

OH O 




X>H 
5*7 
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Rl 


R2 


/=\ 

F 


Utl 


c| -Q- 


-OH 




-OH 


F 3 C 


-OH 




-NH2 


Rr 


-NH2 


-CH 2 CH 2 SMe 


-NH2 




-OH 




-OH 




R 



-C0NHCH 2 CH,CH,0H 



-NH CH^CHz- (1- bf ^ 'J V » 



-NH CH,CH 2 CH 2 - ( 1- fcf =7 



-NH CH 2 CH 2 CH 2 - (1, 2, 4-h'J7 »/— ;W 
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H 



Rl 


R2 




4-S0 2 -NH 2 


(3-Cl)-2-^X~;u 


4-S0 2 -NH 2 




4-S0 2 -NH 2 


(5-Et)-2- : 5 1 X-;u 


4-S0 2 -NH 2 


5-[c(ch 3 ) 3 ]-2-^x^;u 


4-S0 2 -NH 2 


(S-Et^-^X^JU 


4-S0 2 -NHMe 


(5-Et) 


4-S0 2 -NH[(CH 2 ) 2 N(CH 3 ) 2 ] 



5 ttO>lfiSajR*^*ZtI±^ttT?&y % fl^|f*S1#ffj:S(S 6, 358,978^ PC 
T ^HH#^- W001/42231, P C T WO 02/24681, P C T 4*|tg§-§- WO 02/0 

57240 SfllClEtS^ftTl^o Hot, ^^L&tD-lb^tt^rc^lC^oT^ 

'J^As ffijitSW- S 'J ^A. TK^ib'J^^A. 7K^b*;u->^A. yf;U7 5>, 
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fc<k £>x;b7fr>^ 2-t Kn+M^>x;i//h>Ss P - hhh^xju* 

#i, -hzt^m. mum. mm* im. tm. hn-f«, *>n*?*u 



ji^s foM Ikg^fcyiSICO. 001~100mg/kg {*fi<D|5fflT'|S^ 

tiRTurefc-s. ±asa«i*i HiiHix(±»iafc^itra#-r*ci:A<T?#So 

±8S<Djfte^*(Z>»^f=l4. -€-<DSf^ttS^«)-C, N I Htf)*V K^-f 

LTllJfe"^"^ C t^tF^-S "(Recombinant DNA Advisory Committee. Human 
Gene Therapy. 4. 365-389 (1993) ) „ *»EO>W£Jfcftfl^J3tf=l*^l»5Wl*» 
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iliHIIIBM. AT I I l/t^-^a^*- aft&tttKBrill) . ialfo/MJ£gi£ 
Z <!: rf><T* £ & 0 * fc H G F £ $ # & C £ ic «fc % itfe^-ft « t ffia^fr-fr T 

io fc-5iM*nB#iz, mm^mz&mzti? mmm. &&m+ imiMzzt 
xzz> 0 mm&m*iz9mitLtzi*&* m^izmmitLtct<D^mmmiz^m 

azmm=F<o§tmfis lE^wm^iznif^mmm.^}) *>mmz&<t£r>x 
^^c^^mtHLfco tot, *&m\ts ±wfrt>ft%kLtcnn*<D*-e>< 
■r-M 2 ©st^g l < -tf-r tf 2 i&fc^ass-RafcaijE-r 

mm^&zwtm&mn&m&mmznmi-zm&xit. 
st£-e*i-eh.ttt±i-f 3 0 mm Ltz&R n a*, l < iiie»©-^ifo^t 
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o -h tf 2 ammzitm? % c <t ic j: y % <t r & tit as it 

tf. *<DMmt?z$Ewi%mwmowmx'(Dij-t£'C if 2<D&m& v*>n 

TJ-tf^T M ZCDMitt&mMlZ, RT-PCRS (Polymerase chain r 

eaction method) ( TpCR ProtocolsJ Innis MA, Gelfad DH, Sninsky JJ and W 
10 hite TJ eds. , Academic Press, Sandiego (1990) ) s J— *f>?Uy h;5fe (Mo 
lecular Cloning, Cold Spring Harbor Lab. (1989) ) „ T U-f DNAf 
in situ /\>f y*J £V if— *s 3 in situ RT-PCR (Nucl. Ac 

ids Res., 21, 3159-3166 (1993) ) tS.E £flJJl LT?IiJ5rr3 Z ttfT»g& 0 Z 

*it><Dj5fegmz. i^-fti&mtwbov&y . ±iE<z>iiy. *Hf-r>^-*— - tf 

15 2<7>c DN Al3?lJt,#*nT'&3fre>> ^H#T'fc*l(^ ^HHS* 05* if -< 

»«fflI=8Bli**LTt^o RT-PC Raic'<kSaOSI*«fe y L < /Bl^tl&o 
-f faifcLTi&RN A(D-^»^Oj:y. £fflUT c D N A £ 

20 if 2(D^^^-$ffliNr pcR?s^ffi\ ^*i&*-e*i-?*L«MH-r-6o *s 

^PV-f K»fe$fTl\ *izV>^--tf2(7>it^<D^^^tL-rtL^tti-r^o 

ftfc. ±nzV>^-Hf 2<7)iife^-iciiLTPCR^fTa^^[*s ewwizass 
25 ) &i*i%immt Lxmm^p cR&£m\ fd)PCRiw-si$7**p- 
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& (Proc. Natl. Acad. Sci. , USA., 74, 5463 (1977) ) ^^-V-A-^f)W<— 
h& (Methods in Enzymology, 65, 499 (1980) ) tiiiz\Z^X, £fcfi®fC|* 

■h -trV tf 2 0)mfcT<D P C R Icffl l\% -i "7— l* s ft Hf >T — if 

^I^IJPS(*^<s C^iHs^-fl^^c DN A©^ (±i£) 0>$&SE*lJ1ffK 

— Hf 2 0 c d n A<D-b>*mt fsi-oikmmm&m-? y <? r^jb 

Xli. 4#[zP!5£ U7b^ 1 5~3 0i&S*§J£T*fo3o $J*.[£v 9v h 

15 (D*^ if 2iS-9-^J.=.y hOZf^^C^—iDm^Vlt. iz>X • 

"7 — ; 5'— ccgcggaca taaagat gagt— 3 (E5IJ#-^- 1 1 ) s 
7>^--b>X • 3? 7 4 "7 — ; 5' — aaaccagtgccgaagtatgc 
-3' 2) ^fflU^CtA^T^^o H(D:*JizV tz2 or 

h^^-f^— (Dii^-ei*. iz>X ■ y^^C?— ; 5' - a g a a a 
20 g c t t c g g c t a a t a g a -3' (EJ'JfHr 1 3) * T>^iZ>X ■ 

-f "7 — ; 5'— actgaagaaatccctgacat— 3' (E£'J#-^ 1 4 

25 PCROTf^Zi^tS, »JT/U^>r A&fciJP CR£JH*ll1?fcy. ^£>7i 
*4f^>^-i?2<OiS€^a)lg3Rfl)tttBa3«J:^Br(^ffl-l?ifeS. 0»J;U£s ± 
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IBLfey— tf>^P-/ DNAf'^jl in situ/W:?y$V 

a >SMfl=fc(f5^P--"?£ LTfiJfflT^^o ZL*iP><D^m£&HZm$aV 

ia*i $ tifc^iti^iij^f s c t (z ^ y s ic»&«i*jb<#tt*- <s> ^ s 

io fc\ «ii^p-^$ffl^fcift«aii<Da9ffi*a*z©»»i=fciA"csttT?fcy. 
T*&M£i±£c<tiz£y/w:?y$vx£i± s sfejtMft, /W^'j^VXLfcHi 

^P-^XI*Hffi^P-^lztt^**ifc»a«ife$3IJg^-SCi:lcJ:yff5zi: 

«»3j-y :J*$ U:*^- K*«jttLd*. Sambrook et a I . , Mol 
ecular Cloning. A Laboratory Manual, Co 
Id Spring Harbor Laboratory Press, 1989, 

20 i2t, P io. 5 9 0 mz % mm^mxv^xtis^^F&mm&tzitmm 
m%&:tt&zttfx*&z> 0 mtz, <fl««rt-*»wtt«»*y=r»^ix7i-^KTf 
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■if 2 (©^IJ^fcti^- & Z <t ^ £ £ o -tf^ -tf 2 (ft^s^ 0>#gIji<D& 

io *-tf-r>4r^— \z2o>&-y-yo-=.v \*<Dwmm&tz\t±-H'(^*ri—e2Wi&m. 

y-fe-f (X^>C9\ EL ISA). Kclt^^^(7^-l'A/T^-t2-r. R 
I A). fe £ fcrJ^^^£(x>if^A'1'A/T^-t'l', EI A). ^XX$>3f 

5£&<!:£¥iJffiL-C, 2>-feV if 2<Dg&K£fcl*;b-tzV If 2lg 

iw^^^f K^ai-r^o *-tf-o^-if 2(D^e«a)^micffltN^mi* 
-tf -c 2 m&M<D%m<Dfr%%fmmz&ihx* g&nmcDibwfo&m y . 

-tf>f>^-^2gfia(D^tt^ta^^M, j^Ts m^tn^mnm\z^ 

nctCckotif,^, ^/^P— :HUMte(»;U£> *-tfO^— tf2 
^SK(^^&^^I^P^lC^Lfc^^X(DB$lii«^aiL, ?-7X5 

MS* BB. ii£u flM^:^(O^S^lta;MBS^(l:^t>ttai. ff^L-C# 

Sct^f^. £fc % *-tzV>^— If 2£j^£T3^i£gi?«^<b« 
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wt'£*a<Dmfc : f-jL¥$}^m~& y a-tf-r tf 2 £=i- K-rsae^** 

T*\ts tH 1 )^ Is^mw-f 5 P ~J U- HctfC* if if 2 ts#*ts^ £ 
i*fc*<Dfc*fctt»tt£&AU -£B#fflJRJ£«2fc#U -if ft 

s^jS^&^o *fcs *«sfefe»«fa5[z«feyia«ctia)*if-f >^~-if 2^^tu 

•T&^Slis ttttLfclflljMJOW-icFiTC C7;u*i^yiz>x--i' v^T*— h) 
ft^(DS3t«BS!t?«S«Lfctn;*if-r -if 2 gift. =t L < I*/ 

if ft nx-mmmmLtztii* -tf -r tf 2 & c <t &v $ & „ *#§ 

15 BJ[iC;Kk<D&{±j^£ffll^-C:*Jif-f if 2 £^ft-r & C <h icj: oT. S«| 

$?,[c s *-if-r>^-if2a>»*stt©i6!H$»«frsa^-c(*; geu 

fijffl LTs *if -T if 2 (D^SK^fcl** if •< if 2 

20 ^^Klc»*»R$fi5«i*ii:fc»^lca3(tS. *if«r>*-J— if 2(DMSSS£ 

L^Ts SlftiSSti: LTI**i2V>^-if 2<D^S«*7t(*^^ Kftif©»* 

Hf-r>^-if2^aKCD$P^^ K^fflLNP,^i^o £/c. ±i£tf> if 
25 -f>3^--if 2l*a*<7>;S>£lc £ fcyf#&c<»:#-e#<g>o GflAf*, mw.9bma>m 

^*n<Z>jt{5Tx^6<j#>£[c «fc y * if -f — if 2 £n — K-r<5iH5^£3SWft 
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tta>«Bi=«fflT?**o iNRSlttwaiLrtt, fct* (1 o ng ~o. 

5 1 m g^fis) 13, B3§&Jt£ Lt^^f KCDA r g- A r g- A r g- G I u 

- G I u- G I u- Th r- G I u- G I u- G I ufo<§>LM*A r g- A r g- 
Glu-Glu-Glu-Thr-Glu-Glu-Glu (0. 2mM) $|g 
«?ft(2 0mM MOPS, pH7. 2. 2 5 mM j8 -<? U -b P— 7 x 

— K 5mM EGTA, 1 mMt^V/^v^t MJOA, 1 mMi?f t 
10 XU-fl 1 5mM MgCI 2 . O. 1 mM [ r~ 32 P] G T P fe-g> 

[r- 32 P]ATP, O. 0O2mCi) tpt'37°C, 1 Oflflfl-f V+a'*- h 

-Tfttfcfciv O+i^- MIL 4 0% hy*ppft»£tajLTJRj££ffcit;*-t!r 

tz'&, JKlCSftO)— fP$7hX*iz;UP— X^— /<— (1 - 1 . 5 cm£. Whatman 
15 — X^— /<— £0. 7 5%'J >ift-C5»M^0 3igj!fe^L^ SfcfCT-fe H>t*5 

»M*» LtcflL *x *-tz ju p -x / *-±o> 3 2 p (D&StiS'tt $ */ > 5=- u- 

->3> (Econofluor- 2. NENfe if) "CifliJ^-rtltf^ 1^ (Methods Enzymol. S&99 
m> &3-6M(1983*fO[Z»|fta>R. Roskoski^iftSl^t*) . C(DB#. 32 P<D^ 
£ 1*. &mz± -trV >*7— tf 2 <3>SSH^fc(** -tf «f > if 
20 21610)^^ K0)iiSttfl)M^l^i$^LT^So -jK 

tfTy-fel\ Upstate) ^flJffl-T^ Z <t Z>tz#>. ^dll 
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um*v b&mmt&ztiz&vx* wmmv&wi&mmizmM-tzzttfxt 
io t*<T?*s«^yc«:<, &moftmm : ETrjvwimzmi*z>zttfv$& 0 $mz 

mm. 1984, p. 143) o mb-mMtemm&&®tew&<Dmmi : ET)i>t lts 
^Mwmm^mw^t5^xsM^mn^m^mzm^muLtzmm^ju 

25 Jg. WBtt* U7f-> • ^ 'JT^>X^IiJ^-r§ZltlCj:y*B^#§o 
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1T?I4, Jftl*^bT^>»je3&<iE««a>llS2flflz±HLL, -JSSW^^^Hi® 

rfcy, tt*^*t6a>*a (B*raft*&tt2 3#3 23-3311 1 9 s 1 

5 m fcjctf (B*X1^7 71407-4 1 71 1 98 1#) lZ<fcyffll* 

mmya^Tfrb LTI4s I ) Thy-lt^ P— ^;Uta<*-\i>tn:ll^JjStaf*^ffll^ 
2) fcfete*:7P— Hf^y hfccfctf-7^x£m^*gfe % 3) 

7*; hT?a>g&MtftKjft%7;u£mt$£&« 4) vox. 77hi:xhu7' 

10 K5/>fe*LM4TP^>*S#LTSjBLfc*J^#!^-7*;U«ltt$ffl^-5* 

kit,, micso^, *»w*«feym<*wicsiiB-r« 0 

-f&tb^z^ WmmWttpT*<Ol3-t£4 ls*r-)r-Mz aV-?=L-y hiHSTttlSS! 
^RT-PCR }£ £ ffl l^T &tii L , B&&0>ttJ)g <t 73 -feV >4r"7~ S 2 <7>#§ijEtf> 

20 f-"f> ^ h (Wi star-Kyoto £114. ffcfi 1 9 0-2 1 Og, H^-V — 

• *j iz<5-y-#(Dm&®tommmtiida.m (o. 3mi/k g ) 

£IMlRrt<J:y&ttU W&%m§&Ltzo JEI&W?? h(z(4, iE^O-y-^JfQif ( 
0. 3ml/kg) €»»RWS#Lfco W&Si#§f£7~1 40gl:, T^XO^ 
v VttWr— vKA*L2 4B*H#<DI!R£J$1SU S**£«JJ£LfcSU 3 0 0 0 
25 rpm , 1 5»M^ij> LT. -?"<D±jSlCOlNTmMa ^ T P^fX h7a- Of0#$i& 
H) *ffifflLTSI3tLfco £6(3, Jfj5j?$l7l£> ra£«saju WBfr&ttSsC: 
<fcy RN A£ttfcBL. RN A(D 1 /i g J:y rtT^<Dit^JS/Sffl4r^ h (Invi 
t r o g e n) ^l^tc D N A Lfco £-J&L;fcc DNA© 1 U I f"7^ 
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tiMlcLT. 7J-tzV>*7— - tf2 oi*yj3--v h<Dzr?>C?-&m^T-ftf&(DP 
CRffl^h (Takara) lC<fc I) P C R&£fr l^Jgfl Lfco ^-TT-(*. 

h<D*if-T 4f 2 a?+>-^3.-^ hiSfe^O^Sc DN ACD^iB^J 

ilr^ <fc ICiz >X ■ ^ 7^7 — ; 5' — agaaagct tcggctaatag 
5 a — 3' » TV^-fe >X • Zf'y^'?— ; 5'— actgaagaaatccctg 
a c a t -3' ZftmLXmi^tCo *7t, P C R<D£fiH7V <7;H* S 94°C-e3 
O^IHIs 5 8 0 Ct3 0#K s 7 2°C^4 OfSM!I]fr£&&^*I£ 1 ^<7JU<t U 
3 0"tM<7;UfH\ S^fC4°C|crfl7-9 u ^J:7(3LT^To7i:o iiiMLfcPCR 
1 0;(il-ro^7'73P-X>f;Umm^«lLfc^. If^9A^P7>f Kft 

tzo zommts tm>'(>*i-—e2<D$&m=F<D§£m%. ^taL/crt-tv^* 

NIH I ma g e^ffl^Tlftfl^'r^CilCcky^orto 7J-tzV>^7" 
—- tf 2 Qf+I-^J-- ^ hCDii^lC|8LTPCR^tT7^lis 'H^Wl^fliJLr 

15 LN-sjt^ (/x^x^— e^^ae?-) og3 PDuzmsmmt L-o&ttiu 

-rsiim*. iE^^WBii=j±^-c, *-tf-r>^— f?2affr?j.=* hitter 
20 ^>^7--^2(D^5^^iji^#ui5<t*w^scz)^iii*M<. nmm&miE 

L/io ^-^*?*>s 7^H*»fttLr, »iNiflm"r<ct)*ffi»$#rtt'*iBiifii-e 

25 tf2 ar+r-^a.^^ hJtfic?(Dft%& R T - P C R;£ £ffll^-C*& 

£t\ 5^ h (Wi star-Kyoto Jttt. 1 9 0-21 O g> B*^— 
■ 'J/\*-^^±) lC7-b-4r©ta*ER«:«lSJSfitJfll5» (O. 3m I /kg) 
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o. 3ml/k g ) SUfflRWS-^Lfco IfjfeRfiSftfc. b&ftm'r-Vlz*. 

*5<fctf. *a>»wii:-r'S*»**«»a>*i«3^&*a5i=j:y rn AHtiai 

5 fciiU #RN A(7) ljUg-TOcfcy mBS<7>i£$E^J£JSJB*y h(Invitrog 
en) £^Tc DN A^ft^K^JtLTio "nfifc L tc^ cDNA01//l *fO 

0)PCRffl+7h (Takara) IZ& I) P C R5£ £frlV Cft £ £^*V?>lii 
"ULTto I*. ^ h(D*-tzV tf 2 a-^^ZL- hfifc^CD^ 

10 DN ACD^aiB^J^tilCizVX ■ ^7^-7— ; 5'-agaaagct 

tcggctaataga — 3\ T>^iZ>X ■ ; 5' — a c t g a 

agaaatccctgacat-3' £f)Mgi LTJE l^fco £fc^ P C R0>;J|Jg 
<7 Mt. 9 4 °C-e 3 0 5 8 °C7? 3 O g>ffi „ 7 2 °Ct? 4 0 fMlflfr £ <i> 

fra£ilM*;i/£: U 3 o+M'^umv s^(z4°cicr$IT-9 u ^<fcai- LT 

15 frotco ±i"|iILf^&PCR^<7>1 OjUl -r-O^T^fP-X^um^lbLTi^. 
h9i7NIH Image £ffll' v T!SldiiHblf"<S> CI £: ICefc y ^TO 7io £1? 

20 -r>^— tf 2 (Bitterns lt pcR^fi9i^i^(*s nwwfzieaLr^sa 

tf 2 Of-y-^J-r:^ hit^0)^<7>^tH^m$MlELfco 
^if^^-r-SWBir^^-tz-r if 2 alT-^J.^^ hit^<Df§^i:. 

*<D»!!atr«#W«lft«ffia)ff»T?a)*if-rr/^--tf 2 a?+»-^a.zi^ hitfe 
25 =f-<D§£m%ltmLtztZZ>. B%i1tiMLtirZ>WffiV<DlH£'( >4r^— tf 2-^^a. 

^— tf2a-b-^ZL-^ hit^©^-S«fcy^»Nofc(ai)o Lfc^oT, &Br 
MM. t -? & WBlifHitti \z fe y % «Fic * -tzV if 2 36<H#-r 6 W^B 
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3 7 

fo&tmmztitz^v hmwa>wmm^—i3—t Lx&<mi^tixi*z>mtpm; 
n 

WHS fggttt (rtizW^T— if 2/G3 PDH) 

15 l^fcti^Wil 3. 4 

^W^0^S<DWfli 1. 1 



ww mw& (m g /B) 



25 W'temwm\z&z>twwT£*itcmfo 142. 9 
mwfzmwmomfo 28. 7 



*hzv>^— tf2^-9-^-y Hitfe^^^^i^ lt. wmm&mm 

30 L7to ^"'fet)*)^ 77h (Wi star-Kyoto £114, Ml 9 0~2 1 0g s B 

■ 'J/<-^5e#1±) fMtLt, WStT^TJif-f >^r7— tf 2(7) 

xwmm&mwiLtzo 

£U\ 9* hlC^-y-^^^Sjgfll^jfajf (O. 3m l/kg) £f$Jili*l*l 
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3 8 

*yft*TU W^^gl^lLTio jE*»«>5? hKfi. E^-tMrlfttfff (O. 3m 
I /kg) £l$Mrtg#Lfco WjfeR»«lC7^ h^ftW^r— i?lcA*L2 4«FH 

<D&mt?z&&'mmifcm<Dwmfrt>i%mzj: y r n a ^ft-rtufitts u &r 

5 NA© l^g-TOcky TlT|E<DiflSlK^JEJiBffl^-^ h(Invitrogen)£JB 
^tcDNAHilftl^Lfc. *J*Lfc#c DN A<7) 1// 1 "f 0£§§MlC L 
fc-lf-f Hf 2<D/8-9-^rL-'y hCD^7-fT— £ffll^T. TfTE£<7)PCR 

M'Vh (Takara) t*ypCRft*ffl\ ^ft&^ft^hiiMBLfco 
^7^7-1*. 5^ h<D*-trV>^— tf2/8-y-^iL=.^ hitfeT<©^±S c D 
10 N A <D&SIB5U CUT >X ■ "7— ; 5'-ccgcggacataa 

agatgagt — 3\ T>^-fZ>X ■ ^^>f T — ; 5' — aaaccagtg 
ccgaagtatg c - 3 ' £f£§g LXMMzo &tz. P C RCO'U^-f <7 )\s 
I*. 9 4 °CT? 3 O ®>m. 5 8 °CV 3 0 f>|ffl* 7 2 0 CT* 4 O 9IHI^ £> fr^^Si^ 1 
-tM^Ui: U 30^<P)ini\ »fclc4°ClzT»7-r*J:3f=LTfTofc, 

15 ±iii>iL7t#PCR^#j(Di o/n -fo^Ttfp— x^;u«m»5c»iLri^, X^S? 

7N I H I ma g e^ffllNT^fiKb-r^Z^IZ^yfrof-o fcfc. 
20 7"— if 2(75at{5^|cPLTPCR^f 5161=1** Hffi«IlZ»a LT ( 
/N^X^r-e^^aa?) ©G3PDH£l*SP*2££:LTtttHU *-tf-f>*^- 

*7^— -tz2 £+f-:?.=L=y hil^T^JJcfey *^ofc(a3) 0 LfctfoT. ^ 
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3 9 

IZfo&tmffiZtltz^v hift©l«7-A-i LTj2XfflL^*lTl,N&j5}<«t' 

msmmmzmMLtzo mtz. ^nttmtr&immmwMnmfaiz^^x t,m 
Twmmwmizfo&tmwiztitzmmts mfr\zwmmw:m\z&&ztrfmfrsb 

WK fgljifc (*irV>^r±— tf2/G3 PDH) 

15 i£$T*ffKDWH! 4. 5 

^W^E^S<©WK 1. 4 



14 

20 *-tzv>^— tf 2 p-y-zt^-v t-mm=F<DmM%mmt Lxwrnm^miz^ 
&tmmz*itzMi*<D. mmmcDmi^^^o 

mw mm& (m g /B) 

25 mm&ym\z$>%> twmzfotzmfo H6. 2 
$mmm^B(omw 37. 4 

mmm 4 

30 m&wfc&smmfc?z>mmm?v h czucker^) mtur, tit- 

51117'^ (Zucker f a/f aS, 6 ^ £1$. B*^ -V— • U 
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4 0 



Zucker Lean^, 6 *t £1$. B^-V— )\,7» • U /<— #M£^:}±) £> 

A<£> liUg-fOcfcyTliiSOj^lE^JSfSffl^^ h(Invitrogen) 
5 T c DN A£-fc*l-£*l£j*Lfco MLfc#cDNA(D ljUl foJiilzLt, 
*-tzV>^— if 2 Qf9"^ZL=.^ h(D^^-r-7 — Zmi^X. TtT|5(DP C Rffl*-/ 
h (Takara) |C J; y P C R^fr^Cftk &*tl?*L*&tik Lfco ^'f? 
-I*. ^ h(D*-tf-f>^—tf 2)8-9"^^^ hitfi^^fic DN A<D*i 
SlB^J^&^CHzVX ■ ^-f?— ; 5'-ccgcggacataaagat 
10 gagt-3\ T>5=-iZ>X ■ ^7<f "7— ; 5'— aaaccagtgccga 
agtatgc-3'^iLtffl^f:, *7t, P C R<DSjg-9--f >7 ;H*. 9 4 
tnfSOfMH. 5 8°C-C'3 O&MHk 7 2°CX 4 O ?J^fr & 1 ^JU 
tL, 3 OIH'^MtIV «^l^4°Clz-C^7-r^<t3[cLTfi : -3 7 % Co M^Ltz 
#PCRiftfl)1 Ojul-fo^T^fP-X^Him^lilLfc^, x^i^^A^P 

2 ^ati^LT®^ 7 T'f ;HbU 7>^>hT>a±fl)V7 hOiTN I H 
I ma g e&m^Tl&mbir&ZtlZ&Vft-otzo *"tf-f>^— If 2 

»sr >^ «t -r a W5$-ca> * -tzv a 2 0 -9- ^ ol- ? v mm=Fcomm t s 
^r<o^mt-r^mwmm^m<Dwmx<Dij-a^ ^■r—eze-v-jo.-v hmm 

25 =l-v \*mm=f-<Dmmiz, tom^mt-r^w^m^mcowuxoti-iz^o 

^uf*f*t-rswi»(*w*jft«fi8r=fcy. ^ic^-tzv^-^—if 2^-^-r^w 
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- 4 1 

bAMciSfrofc (16) „ W^A««8lcfc^i:»»f**Lfcflii*:a>Jlli+mSl 
SiRSStt. #W«IJai«»(Dflft:a) ! fe,<D«ky*K&35McS36^ofc (16) 0 J:o 

15 



Wfii Sl^tb (*HzV>dF^— if 2/G3 PDH) 


»»f»»©S» 3. 6 

*W£jftttlia>W» 1. 0 






(mg/1 0 Om I ) 


(mg/1 OOm I ) 


w&mwmzfozt&mztitzmw o. 89 
immrnvtmomw o. 3 8 


6 9. O 
18.3 



5 

*"fs ^ h (Wi star-Kyoto i£t£. Ml 9 0-2 1 Og, H^-V— 
■ U/\*-&5fc£-*±) l=^-9-4r<Dtft*^ft:atlSJgitftjftlJ|| (O. 3m l/kg 
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4 2 

,if (0. 3m I /kg) £HMm:S:#Lf::o »«»H6»C^V h£ftgttr- -V 

5 tlftlilBU (1mg/mU 20// I) $12. 5%tKU7^'J 

;UT5 K^;U (PAGEL, ATTO) £ffll*T«tffctt (PAGERUN, 
AT TO, 4 0mA, 8 4m in) Ltc c &ft Lfc&^&§|£ P V D F * >Z? 
U> (5'J/KT) IZ^Qy h (1 OOV s 9 0m i n) L7c 0 «/>^U>^^ 
0^^(^0^>yi-X, *H*«Sts 4°C, 1H$ffl) U Twee 

10 n20^PBST»3@^ (1 Om I n) Lfc^L -$$K&± LT*HzV > 
^-4f2a-9-3fZLn^ Mz*Jf£Jft# (^S*^ Santa c r u z, 
10 0{§#|R) fcSlMifc-tf'O^— M2.pVJ=L-y hlC^-r^tit^ (-V 
^rfi^s Santa cruz, 1 O >^a^<- h (M 

5^. 1 BfPal) L/io -f >^zl"<— hit* Tween20#tPBST?3|ll^t 

15 (10min) Lfcm, ^&ta&<t LT-V^ I g G [CSTT -5 H R P flf&trif*: ( 

Santa cruz, 1 OOOfgfiK) ^JH^T^f >Jpa.K- h (MS. 1 
B#RU) Lfco ^iz+a.*— Mfc, ECLgtl (77i/^A) £^T*Hf-f> 
*t-tf2«t^a=ii» h fc&LM** if -T If v hO>gEl 

s^-?-^-r«J^L7io Z(D;Ii]^li. -tz2<DgEiS£, J&fcii 

20 L7t*4f-r>JF^—Hf2^Effif$LriS^7Tl';MbL, Ty*>h^>3. 
±<7>V7 h-^iTN I H I ma g e £ffll^T£fcfitfl;ir 3 Z <t y frofco 

S « £ J:k$£ L fc t Z. 5 . I£®r*t $H t f $> WHiT* O * -t? -< >^r^— -tf 2 or +f ^zl 

— if2 acy-yn.-v hcom&m&v tmfr-otz mi) „ £fc, &mn*.t-? 
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4 3 

w ^ftttusrc & y . ft\z -hm tf 2 #B8#-r § w^e^s 1 mm £ *i 

tzo *o>*sjr. wmmwmiz&ztBmtshtzmwomm&it, mtmm&m 

io mmwmiz&ztBmztitzmmt, m^izwrnm^mizh^^ttm^nb^ 
ti. *§£W<»&MJ5}£1)K wmm<DMm&&}m\z%\mx*g&zti}mm.ztitz< 
mtz. wm*mm^hmmz&\f&±ii4zs*i--^2ommmirt£frii^m 
mtf&iMzt'wmm<z>®imitm< . mmmirtefr-to&m&tfmiEiztewzz w 
mmovtmitiEmztfL^z t *,m%\zm.mx%h. 

15 

* -tf-T t? 2 a +>- - h <D^«£JI4fI t L T If & & ZmmLtzft 

20 Wfli *-tfV>^p^ — if 2 aV-Z?o.-y ha>MeSJ± 
i^if^ma>Wfli 2. 2 

immmvimowm 1. o 



25 



is 



30 














2. 4 








1 . 0 



35 
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4 4 



19 



5 






(mg/H) 






15 1. 


7 






3 8. 


3 



mmme 



iai (O, 10^LMi2 0ngISi) <DJj-tz«( tf 2 (U p s t a 

t e) £. iiSI<DA rg-Arg-Arg-Glu-Glu-Glu-Th 
r-Glu-G!u-Glu ( 1 O n mo I , 0. 2mM, Upstate) £ 
(2 0mM MOPS, pH7. 2, 2 5mM j8-^'Jtn-;^ 

15 X7i-h, 5mM EGTA, 1 mMtJl'V/N't^'^Ait h 'J 9 A, 1mM 
vf^L/'f h-ik 1 5mM MgCI 2 , O. 1 mM [r- 32 P]ATP, 
O. 0 0 2mCi, 77>>U) O. O 5m I *t'3 7°C, 1 0#|BK >+a^< 
— KLTCo -O^n./*— MIL 4 0% K'J^PPftlftO. O 2 5m I ^An^.-CJS 
J&£fPlh£l2;f::& % J£J&j&(Z>— g|JO. O 2 5 m I ^/fcX/fr-tzJUP— X^— ( 

20 1 cm£) fZ#flfcLfc 0 7KX^x-tr;UP— X^— A— £0. 7 5%'J>i2 5ml 
■C 5 ^PlfO 3 Ls ^blC74zh>2 5ml^5 #[fll$fe$£ L Ti^. *X * 

4z ;u p -x ±<D 3 2 P <D*fc|*?£t?fe £ >^ b— > a >T*;SiJ5£ L . 

* HzV if 2 ©BSHStt-r fctofcttflll* © < . ± M 4 2(0IS 

25 Ka>*6»rfc:fc>fc£:fr*li. *4f-r>^— lf2<Z>**JSttf ftt?*«lfti:a 

30 
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4 5 



11 o 



5 



m&a (n g ) 


S£^/1§t£ ( c p m) 


O 


4 5 11 


1 0 


4 6 7 5 1 


2 0 


9 2 2 0 3 



mmm7 



M-r-5fctolC^^^7i^(DT*fe^o 77h (Wi star-Kyoto Jfttt, #11 9 
0~210g) fO-9-4r©fii**f*3SlSBttftJftl/1l (O. 3m l/kg) £ff» 
.fcUaitU »jfe£SNBLfc 0 * -If* if 2 a-y-^JL^^y hfl)«9$ljR 

15 fi*IlcPflS-r^7'> : 5 1 Hz>X • ^" 'J =f 3? £ U^"^ K<D 5' — GTAATCATCT 
TGATTACCCCA-3\ &&TS±m >*-)r—M2 a^Zf^-V b<D§£ 

!K£IHSLfciMfcte**SBa>-fe:/x ■ *y =f*-7 u^-^ 1 Kods'-tggggta 

TCAATCAAGATGATTAC-3'$ S *if-f >*:h— if 2©ES0)7= 
tolrji^t^^L^ 1 2 # g/H0>lS-^fiT?, JKUX^Ix^a. — Z? (P E - 1 O 
20 ) GUtmLtzTfr-ftit^Zf (O. 2 5// I /UK, 1 002, Alzet) Iffl 

*>tt;&4* (Polyplus transfection) £JEl^7io "^ftfr 

25 mwmommz. itnm a 2 av-z?o--v bar >nz> 

jEtt^vK n = 8) % W&Wmm 2 a-y-Z?3-=v h<DT> 

Lfcl^W&^K n = 8) . W2J> + *irV>^— if 2a-y-^ZL^-y hCDT> 
30 5Hz>A • *y islrT K«#» (aM&ESk * -If* if 2 a-^^rL 
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4 6 

(Pfctt**flH», *-trV >^r^— tf 2 a-y-^o--^ h(D-tz>x ■ 3j-y zf5?^ \sir=f- 
W^r-i?lcA*L2 4l^ra^<DR*»BlL, KiSQjgtts 3 O O Orpm % 1 5^1 

20//I) 5%7K'J7£ UJUTS K^U (PAG EL, ATTO).*ffl 

l^l^i (PAGERUN, AT TO, 4 0mA, 8 4 m i n ) Lfc. SMUl 
Lfc#lElIJPVDFy>^U> (5'JtKT) IZ^P^h (10 0V, 9 0m 

10 i n) Lfco pt>3fU>^^P^dF>^ C?P «;/ Jp>>f X-X. *B#«S6. 4 
°C S 1B#Pb1) U Tween20#tPBS-e3@M (10mi n) L*:f£. 
-XfafatLTtiifJ >*T-^2 aV-Z?^-y hlzft-t&ijifa (-V^S** s 
a n t a c r u z, 1 O 0|S#fO i/^aK— h (ML 1 GHW) 

Ltco 'TV+a^- MIL Twe e n 2 0£*P B S 1? 3 Wilfcft (1 Om i n) 

15 Ltz'&. -mK^tLX-V^fl gGlZttt&HRPmWitiiik (s a n t a c r 
uz, 1 000j£#SlO ^ffll^T-O*^- h (MS. 1 B#Pb1) Ltz 0 
zL^-h^, ECLiitl (77vtA) £JBlvC:fc-tzV>*:J— tf 2 ar+r^n.^ 
y h0>aiS«***t^*tlWELfc o 2HfW>*:7— lz2<£>aEaS 

20 •r>a±fl)V7h r )i7NlH I m a g e ^ffl^TifcfiUb-T £ C t \Z J: y fro 

#£^£^1 1 fc s cfclXlil2lz^Lfco ##8UBT?fo&*-if'l' if 2 

^T^-frfc mz) a ffe75> itt^i^^l>7]^-f>JFt- -if 2 a*^i=v h 
tf&1iM<< if 2 aiT-^J--^ h^Sao>^iJS-r^^*>^»^<£T$ 
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4 7 

2 *«Tft*lM*lfi*"r«¥«i3<fctX*«t*. W£aa>tt*£jEttl=ifil*Rttl= 

5 **t"*^t3^-*WI=B*|-C**a«IW3Ei:ttW36«<i:**LT^* 0 *-tf-<>^ 
— tf 2<7)T>^-tr>X ■ 7f- U =T5? -i? b** KJ»»£ VftftltBML fc«fctf:fc-tf 
-f>*-7— if 2 0>T>^-te>X ■ *M =f^^7 Ka#»t»tt»!fa#mi=f*: 

10 JbMc&ofco 

t1 1 Wifely h^E^Uztelt-SHttjiiaft+O!)*^^^— tf 2 o?"9-^ 

15 ItLt^to 

Ml *izV>JF^—Hf2a-y-^zL^^ h(7)^SMJt 

T>^-fe>x ■ Jrvzsxt ut^ KJft#©Ml o. 4 5 

20 -fe >X • ^" V =T* ^7 K^#CDWfli 1.07 



H»J8 

^ttULfc. -T^t)*,s TDHzV Hf 2 (1 O n gl^i, Upstate 

) £, H*aaT?fc-6A rg-Arg-Arg-Glu-Glu-Glu-Th 
r-Glu-Glu-Glu (lOnmol, O. 2mM, Upstate) i: 

i:*lc s o. oo MM&v<Dmmmm<D7e?->&&t:Mm}& (20 

30 mM MOPS, pH7. 2, 25mM £ 'J-fe P— ;U*X 7? x— h. 5m 

M EGTA, 1 mMtil/V/^^^ABt h 'J^A, ImM^ftX^I 

;U, 1 5mM MgCI 2, O. 1 mM [r~ 32 P]ATP, O. 002mC 
i , 77^>tA) O. 0 5iYilcft3 7°C, 1 0#WK J.^— h L7c. -f > 
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4 8 

+ aK-ht, 40%hU^PPKiO. O 2 5m I £Jn*TJ5J&£#lt£l±f:: 
EL1&}&(D— UO. 0 2 5ml £*X7fs-tr;UQ—X (1 cm^) \Z# 
ISLTto 7NX/t?-b;i/P— /<— £0. 7 5%'J>i2 5mlt5^Flf03 

££,fcy-tz h>2 5m I 5»M2fe^Lf=ft» *X*-fe;i,n — x^— 

io -t<z>issi* rey->f*i ojMM©ajs-e*-tf-r>^---if2©»*stt$2 
5%pi^Ls 1 o o nM<ommv7 50/ommLtz (@3) , LTt^oTs rey 

mmm 9 

ey->£ffll^T. W&^y h^^;Kcfc(f>§)^-tzV>^ — -tf 2R1^JS# 
(Wi star-Kyoto £114. Ml 90~210g, B^-V— ■ 

y/<-*sMrtt) rc^-9-^a>tfi:*«i*:*jsiBttaJfii* (o. 3mi/k g ) 

20 rt«fcy&S*U W&£Kf6Lfc, Hcl±, jE^O+Mrlftl/'S (O. 3 

t Lr»*LL^*Hf-r>^— if 2E*iwa>Tey=.>*s a-tv -tfia 

§(Dfctolci®^££;h,&teSl kgfefcij20mg©g^it, fTftBM6tt 1 B 
gfrfcl 4SI*tl01 B1H1, HzaSJSrtft^Lfco S^lf:7f 

25 ^->^(7>3ifiRJcl±. Ttfy~>£, i?/f;^mvKiO. 5% (w/v 
) *;U7t^>«/^;U-b;Un— X ■ -T h'J ^Atf) 1 : 4<£fl]-&a>;l^;&T?fc-3fc:o 
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5 36|ft, 3 O 0 Orpm , 1 StffSJii'OLT. *(D±m IZ-Dl^xm^^T PfX K 
•7 3- (*Q«Sm) £®fflLT5£SLfeo 



if 2 mmm % s-^-r & c t iz £ y s w^a^^-c^-szi^^Lrox^o 

H«J 1 o 

m^-f&k L-c^n&tiTix^3-y^;u- 1 , e, 8- hu t Kn3=->T> 

25 ^> (Battistutta R et al. J Biol Chem 2000, 275 (38) : 2961 8-22) &mi^T, 
=7V V (Wistar-Kyoto ^ £114, j*fi 1 90~210g, B^^-V— JUX ■ 

u/<-^#tt) iz^y-^nfc&nfcgmmmikm (o. 3mi/k g ) 



WO 2004/017997 || ^JBCT/JP2003/009910 

5 O 

rt*y&a*u w^mmLtzo mnm<o^v jE^-y-^jfot co. 3 

ml /kg) ^flBRrtta^Lfco 3-^^;U- 1 , 6, 8- h'J t KP^rV-T> h 
(Battistutta R et al. J Biol Chem 2000, 275(38) : 2961 8-22) * 

-tf-r amm<Dtzisbizmm t zti&wn 1 k g &fc y 2 o m g 
^#L7i:3-pt^;u-i, 6, 8-hut kp*->7> v=5*j >mfe<Dmmiz. 

3-^^;U- 1,6,8-h'Jt KP*:>7> Y-=?*rS istTJlsX)^**/ 
K«fcO. 5% (w/v) *;U7txJp->^^;Hz;UP— X • hU : 4(DflJ 

^(D;S^T?feo7to JHf-f -If 2R&W3iJ£&-£L£:l^y hdl*. 

2ESffl£S#LfclV£tt^y K n = 5) % W$k*imm ls*r1— t?2 
ia##J£&-^L&l>W& ; 7y K n = 5) fcj:7j:, Wi^ + ^-tf-f If 2 Pfl 

15 #<DJ5fc£JfSfcLs m«/liJ^s 3 OO Orpin. 1 SflflSHiikLT, ^0>±«(CO 

Sic. 7V h^i^-^lcA*i2 4li#r B Wf j5jSM;I"]3£iL 3 00 

Orpm . 1 5»BBaiDLT. ^<D±jflCOLN-C^4'CD^ UT^-^ilJg^ U7 

20 ff>M<i: y£BlliLU ^JfllLfclfll?gli3 0 O Orpm , 1 5ftfflM'b&. JOfotlCOl^T 

^ 'jT^^x^sttJUfco *7t. w^fisaiu 1 o %mm^j^ y >ttnst, 
-if 2 (DBfcstt^rasfSfEfflt^rrs £ LT*n 3 ^/u 
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